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SPECIFICATION 



1. Title of the Invention 

Wireless communication system 

2. What is claimed is: 

1. A wireless communication system, being a system of 
presenting a plurality of services differing in the required 
transmission quality by wireless communication, 

wherein each service is presented by wireless 
communication, by a same transmitter and a same transmission 
power, and 

the service signal is provided with the transmission 
characteristic improving treatment for obtaining a greater 
improving effect when the requirement is stricter depending on 
the required transmission quality of the service. 

3. Detailed Description of the Invention 
[Industrial Field of Utilization] 

The present invention relates to a wireless communication 
system for presenting a plurality of services, and more 
particularly to a wireless communication system suited to a 
mobile communication system. 
[Prior Art] 

In mobile communication, when presenting a plurality of 
services (for example, sound, facsimile, and data 



communication) , it is supposed that the required transmission 
quality (such as bit error rate) differs individually. 

In mobile communication, usually, a radio base station 
connected to a fixed communication network is installed in the 
center of service area, mobile stations moving freely in the 
service area are connected to the fixed communication network 
through the radio base station. The communication range of 
mobile stations (called zone radius) is determined by the 
transmission required in communication and transmission 
electric power between the base station and mobile stations. 

Generally, in facsimile or data communication, stricter 
transmission quality is required than in voice communication, 
and therefore in the system havingset the transmission electric 
power for voice communication, if desired to receive the service 
of facsimile or data communication by using the same transmitter 
and receiver, the user cannot receive the service of facsimile 
or data communication except for the central region of the 
service areai. Accordingly, to realize facsimile or data 
communication in satisfactory quality in the entire region of 
voice communication, the transmission electric power must be 
increased at the time of facsimile or data communication. 

It is relatively complicated to control the transmission 
electric power in every service, and when the transmission 
electric power is increased, the distance of the wireless 
communication system using the same frequency must be set apart, 
and the frequency utilization efficiency is poor. In 
particular, in mobile communication, the service area using a 



same frequency must be extended in distance, and the effective 
use of frequency becomes poor. 

It is hence an object of the invention to present a wireless 
communication system capable of presenting a plurality of 
services differing in transmission quality, by a same 
transmitter and same transmission electric power in a same area. 
[Means for Solving the Problems.] 

According to the invention, service signals differing in 
the required transmission quality are transmitted by a same 
transmitter and same transmission electric power, and the 
service signals are treated by transmission characteristic 
improvement differing depending on the required transmission 
quality, and in this case, the stricter the required 
transmission quality, the greater is the obtained improvement 
effect . 

Thus, for all services, for example, communication can be 
in the same zone radius and same transmission electric power 
[Embodiment] 

Fig. 1 shows an example of mobile communication system for 
explaining an embodiment of the invention. A voice signal input 
terminal 1, a facsimile signal input terminal 2, and a data 
communication input terminal 3 are connected to a switch 5 
through a signal processing circuit 4 for improvement of 
transmission characteristic. In this embodiment, the 
transmission characteristic improvement technology is 
realized by error correction coding and time diversity, and the 
signal input terminals 1, 2, 3 are respectively connected to 



error correction coding circuits 4a, 4b and 5c in the signal 
processing circuit 4, output sides of the error correction 
coding circuits 4a, 4b and 4c are respectively connected to time 
diversity circuits 4d, 4e and 4f, and these time diversity 
circuits 4d f 4e and 4f are connected to a transmitter 6 through 
the switch 5. The transmission signal of the transmitter 6 is 
transmitted as radio wave from a transmission antenna 7. 

This radio wave is received in a reception antenna 8, and 
is supplied into a receiver 9. The output side of the receiver 
9 is changed over and connected to any one of the circuits 
corresponding to voice signal, facsimile signal and data signal 
in a signal processing circuit 11 for improvement of 
transmission characteristic through a switch 10. The signal 
processing circuit 11 includes a voice signal output terminal 
12, a facsimile signal output terminal 13, and a data signal 
output terminal 14. 

A coded voice signal is fed into the voice signal input 
terminal 1. The coded voice signal is provided with a check 
bit by the error correction coding circuit 4a, and the time 
diversity circuit 4d sends out the same signal plural times at 
intervals (as for operation of time diversity, see Japanese 
Laid-open Patent No. 56-191814) . The facsimile signal and data 
signal, similarly, pass through the error correction coding 
circuits 4b, 4c and time diversity circuits 4e, 4f , and are fed 
into the switch 5. The switch 5 selects any one of voice signal, 
facsimile signal and data signal, and supplies it into the 
transmitter 6, and this signal is modulated in carrier in the 



transmitter 6, and is transmitted to the transmission antenna 
7. 

The transmission signal is received in the reception 
antenna 8, and is demodulated and decoded into a base band signal 
in the receiver 9, and is put into the signal processing circuit 

11. The signal processing circuit 11 is a circuit for 
processing reversely as in the signal processing circuit 4, 
being provided individually for voice signal, facsimile signal 
and data signal, and each demodulated and decoded signal is 
processed by time diversity and error correction coding, and 
the voice signal is issued from the voice signal output terminal 

12, the facsimile signal from the facsimile signal output 
terminal 13, and the data signal from the data signal output 
terminal 14. 

In this case, according to the invention, the voice signal, 
facsimile signal, and data signal are processed by correction 
coding at different correction capacity and time diversity of 
different number of branches, individually, that is, the higher 
the required transmission quality, the higher is raised the 
correction capacity of error correction coding and the larger 
is the number of branches of time diversity. For example, the 
correction capacity of error correction coding is higher and 
the number of branches of time diversity is larger in the 
facsimile signal than in voice signal. 

Thus, plural services of different transmission quality 
requirements can be presented by same transmission electric 
power and in same zone radius. 



Depending on the requirement of transmission quality, 
meanwhile, only the correction capacity of error correction 
coding or only the number of branches of time diversity may be 
varied. 

[Effects of the Invention] 

The effects of the invention are described below while 
referring to specific examples. Supposing the voice signal to 
be an analog signal of 3 kHz coded according to APC-AB (adaptive 
prediction-adaptive bit assignment) , the facsimile signal to 
be a signal of 4.8 kb/s of G3, and the data signal to be a signal 
of 2.4 kb/s, their required transmission quality is 
respectively assumed to be 10~ 2 , 10"\ andlO" 5 . Using two-branch 
spatial diversity (2SD) as fading measure, in the case of voice 
signal, at the transmission electric power of 15 W/3 W in the 
base station/mobile station, the frequency assignment for 
service area of zone radius of 3 km in 1 . 5 GHz band, is realized 
by repeating nine sets of frequency. In the case of facsimile 
signal, however, at the same transmission electric power, the 
frequency assignment for service area of zone radius of 1.4 km 
realized by repeating 36 sets of frequency. 

As shown in Fig. 2, the voice signal from the input terminal 
1 is coded in an APC-AB coding circuit 15, and is also coded 
by bit sort error correction (BSFEC) , and the coded voice signal 
is sent out. into the switch 5 at 16 kb/s. The facsimile signal 
is coded in the error correction coding circuit 4b, and fed into 
the time diversity circuit 4e to undergo time diversity of two 
branches (2TD) , and is supplied into the switch 5 at 16 kb/s. 



That is, since the time diversity has two branches, 8 kb/s is 
issued from one branch, and its 3 (8-4.8) kb/s is used in error 
correction bit. The data signal from the terminal 3 is coded 
in the error correction coding circuit 4c, and is fed into the 
time diversity circuit 4f to undergo time diversity of four 
branches (4TD) , and is supplied into the switch 5 at 16 kb/s. 
The signal is modulated by GMSK (BbT = 0.25) and transmitted 
in a transmitter-receiver 21. That is, the transmission speed 
in the wireless section is 16 kb/s. The signal is received by 
a two-branch spatial diversity antenna 22, and demodulated in 
the transmitter-receiver 21 by frequency detection two-bit 
integral detection system, and is decoded by supplying into any 
one of the coding circuit 15, time diversity circuits 4e, 4f, 
through the switch 5. 

Fig. 3 shows measured results of experiments of average 
bit error rate with respect to the reception CNR (central value) 
in the case of using only two-branch spatial diversity in the 
presence of Raleigh fading (2SD) , in the case of using two- 
branch spatial diversity, two-branch time diversity and error 
correction coding (2SD-2TD-FEC) , and in the case of using 
two-branch spatial diversity, four branch time diversity and 
error correction coding (2SD-4TD-FEC) . 

As known from Fig. 3, at the reception CNR of near 10 dB, 
the voice signal has an average bit error rate of 10" 2 by 2SD, 
the facsimile signal has an average bit error rate of 10' 4 by 
2SD-2Td-FEC, and the data signal has an average bit error rate 
of 10" 5 by 2SD-4TD-FEC. That is, when the voice signal, 



facsimile signal, and data signal are treated by transmission 
characteristic improvement as shown in Fig. 2 individually, the 
required transmission quality is obtained at the same 
transmission electric power. When applied to the mobile 
wireless communication, at the zone radius of 3 km, the 
frequency assignment for service area can be realized by 
repeating nine sets of frequency, and not only the voice signal, 
but also the service of facsimile signal and data signal can 
be presented. 

As described herein, according to the invention, in the 
area capable of transmitting, for example, voice by the same 
transmitter and same transmission electric power, the service 
of facsimile or data communication is realized, and the user 
can enjoy a plurality of services without being conscious of 
difference in service. This invention can be applied not only 
in mobile communications but also in general wireless 
communications. 

4. Brief Description of the Drawings 

Fig. 1 is a block diagram showing a wireless communication 
system according to the invention, Fig. 2 is a block diagram 
showing an example of experiment system of application of the 
invention, and Fig. 3 is a diagram showing results of 
experiments of the relation of average bit error rate and 
reception CNR in the experiment systems in the drawings.. 
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